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(3) Japanese Patent Application Laid-Open No. 2002-93921 (2002) 
"Method of Manufacturing Semiconductor Device" 

The following is the extract relevant to the present invention: 

5 

It is an object of this invention to increase a drive current of a CMOS device, 
thereby to increase an operation speed of a semiconductor device including the 
CMOS device. 

Ion implantation and thermal treatment are carried out to convert an 
10 amorphous silicon film and a polycrystalline silicon film into a p-type 
polycrystalline silicon film 8a and an n-type polycrystalline silicon film 10a, 
respectively. Thereafter, a gate electrode lip of a p-channel MISFET Qp which is 
formed of the p-type polycrystalline silicon film 8a, and a gate electrode lln of an 
n-channel MISFET On which is formed of the n-type polycrystalline silicon film 10a, 
15 are formed. In this manner, a tensile stress is imparted to a surface of a channel of 
the n-channel MISFET Qn, while a compressive stress is imparted to a surface of a 
channel of the p-channel MISFET Qp. 
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[fflUS] CMOS5VV*<D^«*ftWba3*T, 

7r^S''J3>fll*pai*JS«&'U3>jK8 aC**. x 
#*SHr> 0 3 VMS nlMMi' »J a >JR 1 0 a 

MMI SFETQpC^-hSai 1 p*»j&U n 

I SFETQnCD^-bmUl 1 n$fl2fi&TS C fcfc«fc 
5> n^+*;i/fflMISFET©^+JM«®fc:SI-a3I 
DJt!*ft4CS*» pfV*MMISFETOf+* 
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[#?F8I#©<6183 

mJSm^ it>Tn^*MM I S F E T©y- 

ioT p ^-v*;vSM I S F E T©^- 

*^yn>jR. £ B: •> ' J 3 > B? h jg? t © 10 

I SFETi, *+*;MWCffl»8a*£bS*SS' 

FETtfCMo s^u^s^jffif scfc*#sti:-r 

<DKfi*ar«*oT\ (a) ifeECD^fflfc^-HlfilUH 

««-f-Sxgi:, (b) nf+**IHISFET«DJB 20 
fi£SS^©wiia7~&;t/:7 U a >l£&BJi*-r5xg 
fc> ( c ) fJ!3*«±t^ 1 ©WMI* 'J a 
■TSxgiix (d) pf-l-*MMI SFET©Jfcfi£« 

^©tutBSg i ©ansa* u a >R4i&*-r*i«i^ 

(e) mfaaffiifc&flyifcSBbT, Miar*;!/??'*^ 

(f) i!iil3Sgl©# 

IbT, Bui3SlO^^'>Ua>mT^StvSp5 : - 
t^SMI SFET©^— hSgl»l, al}fa^2 30 
<D*&8kf tf 3 >lte*D*SttS n*-V *JHM I S F 

e T©7- r-ms^BK-r sxsi:£;rrs ztzsm 
©si-it*«-c-feoTx (a) ms.<omm^-hmmm 

gfc, (b) nf+^MMI SFET©^«^ffilu 
K»ll©4«Bl*l»*-r*xS4:» (c) B«3aS«±tc 

%2<D&mm*tm*z*.&^ (d) p^*;vsm 
i s f e t <ma.w$/o«ifsm 2 ®&Mt£R£ a x « 
gk, (e) wxY^z-y^xtthT, mum 

1 £ VKHtSSk 2 ©£Jg]gl£iiQX bt, miBMl 

1 ©&!SffilT-fi$j5£$ft3 pft^SM I S F E T©-? 
-Vma*JBdlU ti<i!3^2©^MT-»&£JT,2>n^ 
**;i/SM I SFET©4r-h«BftJB*1-axSi:* 

Suta^ 1 ©^ai&fcsu a/t * * »j > ^src» 300 «ca 

±©J«^S*T?JS«*ft*J&», *&t£CVD8cTtt6 0 

U > jr&-Cfe 3 0 0 ^StSStOffi^jftK-CJEftltS 50 



*fettCVDSt^6 0 0-C*gf©<SV^SST- 

C»««5 3 CM OS*W 
©JS36#8rC*o-t\ (a) SM<D$tmiz7—}-mm 

1 ©£JSBt£flR&i£81-3X*Ii; > (b) n*-+**ffi 
MISFE T©Jgfigfi^©Hui3^ 1 ©£®lg£l&£f S 
xgt % (c) tte&fLtCtf^<D^K«JtK?- *x 
Hkx (d) pft*;HMI SFET©JB^«^©t5 
8Bft2 0&MEfe|ft£-*-«xiI2:, (e) U^b^ 

a >Kfc*&%«awi^ ^vstta* 2 ©^jsmtBu 

f3^Si/'Ja»^i:*t,^5,f|)imS3tinxb-r, h513 

T-MSnSpft^SMI SFET©>7*-l>®gi£ 
U itufBSI 2 ®&HRl:ffffia*ISA3' 'J 3 

JBlT!*j£;*;h,3 nf+*MM I S F E T© 

atiass 1 ©^JSRttv » # u v^tt-eft 3 0 0 «cw 
±©^taet:-BaR$n-s.^ ifeacvDst-fi6 0 

0-CJ-y.±©^V>MftT-B^$^ l«i3^2©^JSKtix 
*^>.y* U V^STC-i® 3 0 0 , C*«©{Bv>M«t!J5£R$ 
ft5;b\ *fcttCVD85Tf»6 0 0*C5feJltCDfiV>«KT; 

[0 0 0 1] 

ttlfitBb, ftC, CMOS (Complementary Metal Ox 
ide Semiconductor) *&*r1-33MWt^*fc:3a 

[00023 

[S£#©ftffi3 ttTHu *»W#CJ:o-Ctjttrs*ifcC 

[0 0 0 33 *1\ 6 JifcaMEffln 

f-**;vMM I S F E TGjmWVk pl-> x**»Jft 
U p5^^^;WSMI SFET©^^CnM<i7i;i/ 

[0 0 0 43 *tc^ T^;V7rXi/'Jn>R^S^±t 
ItSfU i^V^Tn^^^;^MMI SFET©B^«© 

^;i/MM I S F E T©J£jE£SSa©7t;i/7 7^ 5^ V a > 

7 rz*/v=i ^mcmx b*: ni^itii «t v P 

S^M^^fSftft^^-C, n^^^^MM I S F E T© 
SMISF ET©M«afc pSi&BAS' 3 >RSJg 
[0 0 0 53 ffi^X, Ui?ZhJi* — >&yX>7 £Ltc 



( 

3 

x. ±§anM^ifg^>> y 3 >m%&v±mp 

U 3 >JRT n?t*JHM I S F E Kof— hS®£ 

*j«u pS^bJ"; 3>it- P f t*;HM i s f 

[0 0 0 6)!J:Cs nft*MMISFET©V- 

;i/IMI SFETOV— X* HW 4 pSU£ 

[0007]^ nft*;HMISFETi3iV 
p* + */l/fflMISFET«B«R-e«V\ CI©iSfeSiBI 
{Cn5 L +^;i/SMISFET*5«ttJ t pf L +^;i/SMI S 
F E TO^ft-Pft©-?— hWM. V— X, KW>£jt 

mo xswiafcsfts. 

[0 0 0 8] 

MM I S F E TO*- h «B**Jj»- 4 nl^Si/ <J 
3 >l*Jttf Pf t**SM I S P E T©^- hffi|& 

^r*pS#»«*ya>»feradW-sHk 7^*7 
7- X 8/ U a >** 'J 3 >K^**> 5^50SK: 

*V-»Ti*«4»Kiil>U nm;HMISFET©ft 
*;HIC«*J:tfp^+*^aiM I S F ETco^^S 

[0 0 0 9] *6Ks ? i +*/l'«*£fcB6§*S;*7#Se£b 
fcp?-**;USlMI SFETOUMtKttflMir*- 
^+*^W»t£E»6*#»^l/fcn2F-+*/WHM I S 

nf+^MMISFETm 
[0 0 1 0] #S8«!fi©§fl<JBu CMOS^WXClEKf 

««©*»«: ioT, ¥^{*£EB©]S&{b£*SI-r5cr 
k©tf S c i: £ » s o 

[0 0 11] *#BWffl8uiB&e>tF{r-ec0fiCDS^Ii:ff^ 

[0 0 12] 

[«W*««fe1-*fctt©#«] fcHC^TWRSft* 

»s§©3%» f^w&%oo«is*iffl#c8ftw-rtiK, 

(1) *#6$©¥^*i£B©SJSI#i£Uu 

3>Kft**f*xaiU nf+^/HMISFETCD 
TMSmM/VTWy 7***) 3 >ffil£l&*-r£xgi:, 
*tS±fcgf 1 'J 3 Siii:, p 

*-**;uSM I S F E Tfflff2|g2««£©S& 1 ©$t$A£/ y 



3) ^182 0 0 2-9 3 9 2 1 

4 

ifr> y 3 >K£ £iFM 2 ©^$gH*> >J 3 >R£Adxu 

MISFET<oy-h««ftJBflEU *2<D*tM$/V 
3 >M"T?#*fi£cFtT,5 nf ^^;HM I S F E KDtf— h 

msi^jER-rsxgfc&wr-sfeoT-fes. 
(2) #$8W©*$^B©sji;fr«i±, 

y- hMftK&BtfbfeflL SttLbfcSS 1 
aW-*xgfc % nft^MM I S F E T©B$SH*£© 
10 MSl<D^«JKSfife*-r5Xgfc, »K±fcS6 2©&Jgj& 
&Jfc8rrsxgi: % p^*;i/MM I S F E T©J&BSfS 
«©*2©&»RSBteS*-5Xg£: N 
fc^X^tbT, m©&«aSU3£Tf$l£2©&lBK&an 

xut, m Ko^mm-cm^ti^p^-^^jvmMi s 

FET©y-h«®*^fiEU »2©^«J^T-«j5gSn 
5 nf;**;H/M ISFE T©-7— MtSSfcj&jfc-J-Sn; 

St** bx* ») s ±issR i ©anxtiu */i * * y > 

yiS"e<&3 0 0 , CJtt±(OJSV>«flET»J«giaf*i*^ 
»CVDftT-*«l6 0 0X3«±©i$V>mS-efiaK$n, ± 
20 GJi 2 ©&HKH:* * y * y> 3 0 0 'CjfcSi 
<Dm>MSe.t&tMtStiiif > ifcttCVDafft6 0 0 

[0 0 13] ±Bbfc*« (1) fc.fcftfc£, n^**;i/ 
JHMISFET©y-MWtt v *JK±fci§*$ft£Sg 

2 (DiHtokt' y a >«-e««arn* , «©xg-eg 

-=>T> ^-^^^JSsfcttElgjsSij^bJKJfcS©-^ 
nf**MM ISFE T©BIMt8E©ttjl>£Kr & 
#T-t5. — J8f„ pf+*;HMISFEW-M 

r^J' y 3 e,#agHr> y 3 >K^t?5?»ftl 

ivt, p^^/idBM isfe Tommnmifimto-t 

[0 0 14] ±BL&*« (2) C «ltt„ n^**;i, 
MM I SFETffl^-Mfiiji, ^V^l^CgfoSS 

SKtfiMnU pf-V*;HMISFET®y-Hffi 
[0 0 15] 

[*BB©sufi©jK®] wt> *ssra©siss©^is&ias 

5fcK»©±iafc*V\Ts H-©«ltg!£*1-5SSW{ctt|i] 
-®W**«"U J E©»r)«b©K9itt4f*-r5. 
[0016] (MtOjEW 1 ) *^^©-j^JS©^Ji-c 

*scM0S5owx©giji^fcfci2i~iai 3ic^-r 

50 <fu QnttnmMMISFET, Qpttpf=-^^ 



( 4 ) 

5 

;i/SMI SFET-CfeS. 
[0 0 17] **\ ElC^f-iaC fcfctKpSO 

S«l*£^bbT*©3lBK:l8U¥0.0 l/zmgl© 

D (Chemical Vapor Deposition) SST-RJPO. 1 A nig 
g©g(bS/y3>Jg|3£J£«bfc&, US>*h/t*— > 

* i: bxawss/ y 3 »gi 3 % awt* u a >jk 2 * 
ttmmnvmm 1 ^ass 0.35 ^mg&©5&?fl*i 10 
[0018] aty >&*m^tc<>*y h*»*-> 

««l±}cCVD^-C-ii«bfc^b'>'J3>M4b 
*fcttCMP (Chemical Mechanical 
Polishing) ar-W^bT> SfS^fl-(6f«4a(Z)F*gg|5fcSI 

1-5. m^t. mil&fal 0 0 0*CT-7'--^t-S^ 
fcfc«fc»K *^<»4afc«i&i^*»flsi'y3>JR 
4bSr>f77'f (fiS&«f») "i-S. 20 

[0 0 19] JfcV>"C fflSl©nf+*;i'SMI SFE 
TQnOMfflilCpS^x^S^tS&feOfD 
> (B) £^2r>SAU pf+*;HMISFETQ 
P©BjS««i: nS^ x^/ 6 *Mt5fe8>o U > 

(P) S'fd-vaAI-S. 

[0 0 2 0] Z.<D'4k, SttlfefflftfcbT, pS->x^ 

5 *wnifx* 6 ©eh,efx©*i®£y— h«e^m 

7£4nm§S©/?£-CJ&fiKb7fc^ 0.2/zmHg© 

jp$cdt' ; e;i/7 r y 3 van 8 s c v d &-eS£ 1 ± 

fcit«t-S. ±IB7^;i'7r;^>y3>M8tt#j6 0 0 30 

•c*s?©<g^$&g> fet^.«5 5 o-cmmoumx'&m 

[0 0 2 1] ^tC^ H3tC^-r«t^Cv pf+*;bfM 
I SFETQp ©J&fi^ii&DT^;!/? > 'J3>K8 
£VS>*}«®S9-egV\ d©l/^* hK9£vX*i:b 
nft*MMI SFETQnfflMWCT^ 
7T^^y3y^8^K?*-r5. £©&, IsS'XhKS 
&Bfc*U to^nf t^UMI SFETQnCD^- 

MISFETQn©y-M6«»7ftB}B«-j-4. 40 
[0 0 2 2] ifet, 04fcSvf.fc-5£, 0.2^imgl 
Of^Cfilf'Jn^Il 0£CVDi£T-S4£l±tC 

Jtttbfc*, «Mi"j3>iii ofcCMPSreBfgb 

H5t^f-«t5fcx nf-t^SMISFETQn 
©«J*1W«©r- HMW7 ±t*teil^ U 3 >K 1 0 
-hia^J^ft^ 'J 3 >jR 10TO6 0 0 'C£l±©. 
fcfc*«6 5 0*CSBE©aSEtfJOBt*ix*. 
[0 0 2 3] &VaT\ n?t*MM I SFETQn© 

nn8Wtm*mMi' y a >jr 1 o c ns?«t, t tx. 

fc£P£-f;*>i£AU pft^HMISFETQp© 50 
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MM07€;i/77^->'J3>18tpS^ti6Si, 

[0 0 2 4] ifcfc, |26fc7jVr«fcd£, *«lfc, fcfc 
iLK9 5 0-a 6 0&Sft<D*M!H£lnLTs $f£A2/ 
'J3>110 bfc nSi^FfcM&tfg J: VTW* 

Cn?t *;i/SM ISFETQ n©^fg^©^g-> 
'j3>I10*nS^Ii''j3>I10at: < p^* 
*MMI SFETQp©«jSf«0?€;i/777i''J 

[0 0 2 5]*fc, S7fcwti^ic, l/^h;^- 
>5:x'^^i:bTnS#i^S^y3>JKl 0aSx9f 
>^U nft*;HMI SFETQn©^J5e«^{Cn 
&#!M$'<!=i>JKl 0a?M$ii5y-hfi0.3 
MmtiToy-hmSRl InSMtS. HHBtfc, Vi> 
^ Wt*->£^**fcbTpS#ifi£i|i'y3>jK8a 
SxyfV^U pf+*MMISFETQpOIi 

^Pi^a'>y3>i8ati^3y-h« 

0. 3/zmfeJLT©y-hSfiSl lp^Mti. C© 

m> as« 1 fcfcx.«8 o o'Cfis© K^-f ^b«ui 

[0 0 2 6] ifcfc, 08lc^-rJ:-5K> pft*;HM 
I SFETQp ©J£fiSSRliS£ MS (Et^"**) 1? 
8^>m nf t*;HM ISFETQ nCD^- hSfig 
1 1 nST^i'kUtpS'Sx^SCnS?^, fci: 
*Kh5lS (As) §-/*>ftAU nft*;HMIS 
FETQnOV-^ FW 1 2 a^fiR-T 

5. RlfiStC, nft*MMI SFETQnCDMM 

ISFETQp©y-M6ll lpSv^i'fcbtnl 
£*;i/6fcpSR^8«5x fct^H7u/^b^D> (B 
F ( ) £^2|->&AU P^*MMISFETQp 

[0 0 2 7] &{C, EI9lc:SjVf J;-5£, ««cl±fc:CV 
D^T-it^bfc®(b^y3>M*RIE (Reactive Ion 

Etching) S^gTSIfcxy-^y^L.-^ n^+^^SM 
ISFETQncy-hSffil 1 n*ilFp^+^;i/S 
MISFETQpO^-hSil 1 p©-^ix^n©^8 
fc+M F**- irl 4 4Jgj«f 4. 

[0 0 2 8] 11 OfcjaVJ-J^fc* p^-^^;i/ 

?) X-&-3tz&, nm;HMISFETQnoy- 
rfltai l nfc.fctf-y-'f f^*— y-i 
^J:UpS7x;i/5CnI?ift % fefcilfAs^ 
^VSAl, nf^SMISFETQnOV-7, 

MMISFETQnSl/^ hflt (E^W) T-go 
fc&> pf + ^MMISFETQpCDy-hSgll 
pfc^WM P9*-^-fl4S?X^i:Un 



( 5 ) 
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U pf+^MMI SFETQp©V-.X, FW> 
[0 0 2 9] 30^, gtftltc, fciMlOOO'C, 

[0 0 3 0] 01 l£^1-«fc-5^ (H 
F) tg-C-atElS^Lfc^ mt? 1 0~2 0nmgS 
©:a;s;n> (Co) K£s fefc*fcE;uw*y >^i&x- 
*8U±fcit8?-5. &^T% 5 0 0~6 o o'cmm<D 
mm&&mi£MVTnfr*)mMI SFETQn 10 

«^1 2b©il@i^ pfV*;i/SMISFETQp«D 

y- t>m«s 1 1 pcD^H*<tiry-x N F i/^r >&«cfg 
j^l 3b©*Hfcfc;Bftl»fcJS3 3 0nm«g©S'';i*- 
-f H® 1 5£J£iE£-r2>. C©^ 5fcKiS©CoB|:£ISfc* 
U fr^T->V*M K® 1 5©@ffiifi{b©&«>7 0 0~ 

8 o o-cmm<nmmzw& 1 tcasi-. 

[oo3i] jfcic mi 2£.7*-r i^ici, «*si±cjs 

fcbTJIBfgliSEl 6Si>yf>^U nft^^SM 20 
I SFETQnCDV-^ 1 2 b©«E 

-M7n, *irFp^^^;i/MMl SFETQpfflV c 

K U-f >ttKfHt 1 3 b <Dgffi tmt *>tl1t'>V 
iM I* M 1 5 C5t-*-5 ziyZirY 7fs-;i/ 1 7 p £JfMf 

FETQnCD^-haggl 1 n©3IBfciS!tf-&ft*:2''J 
iM FJ115, *J:Vpft^;HMISFETQpO 
f- h«g 1 1 p©*®£§8:W-e>*U^> U1M FJB 1 5 

[0 0 3 2] El 3 5C^J;-5fc, JMttlUft 

1 6©±«C&JS&> fcfcS.fcE*:^*^ (W) 

Uttu fct*.tfCMPan«cflDftiiai<D«Ba*aFa<b 

©«, JIMlHMtl 6©±JffcJt«bfe^«JR*aiy^ 
>^LTga«ggl 9 fcJB/jg-TS CMOS? 

[0 0 3 3] #llS£©®SglT-t£, n^-v*;i/S 
MI SFETQn©^-hSffil 1 n£nS#ifgiffr> 'J 40 
r2>BU OaT-fiS/SU pmMMISFETQp 
©y-h^Sgl lpSpS#igai''J3>JR8a-e«fig 
bfctfx n^+^l/SMI SFETQn©y-bmSll 

T«5£U p^**;HSMI SFETQpeoy-Mi 

[0 0 3 4] fcfcxK^S'^y >^&T-J&$£«aS£ 
■K (fci:^«TiN, W) ©** x RI-*WC*»3 
0 0*C5fe«l©iS^taST:-]5£B{$n&Ktt3lo3B!)lS*S: 50 
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*?i3 o o*cfei±©itiv>mmT-^§nfemff® 

J©^&&-rS©T% nf t^MM I S F E TQnO^ 
-MMUl'nt, fei:^.«2 5 0-CSjK-CfigMbfc^ 
MBfC**U Pf+*MMISFETQp©y-h 

tiiip^ fek^«3 5 o'-cajt-crtiibfcAimst 

10 0 3 5] ^fc, CVDSnfJ&jgStiS&JSJK (fch 
t'ttTiN, W) ©@-S\ ^-tt^-et,i^)6 0 0'C*^ 
©gV^-ej«Ksn&KB:5loffiDiS*^t, jfS6 

*©T?W***/MSIM I S F E T Q^cb'y— hSS 1 
l/£. fei:S.«5 5 0'CSST-|£MCfe^S!gT-«i£K 
U^ft^MM I S F E T Q p <Dtf— MSfii 1 1 p 

aC0'Q3 6 ] ? **5> nft^^lM I S F E T Q n©7 
— YWUl 1 nfcpf+^UMI SFETQp©^— 

b«ai'i.pi:*n-<o4iii*mT»««*rtv §i^ss 

##Ve$$bT&J;v^ 

[0 0 3 7] £©.fc-5tC N *HJS©^lfci*i«> n 
^-**;i/MMI SFET©$*-hSgii 1 nB\ Sffil 
±C«* Lfc#if£il^ y 3 >JK 1 0 £ nSTOttttfttA 
ShfenS#ga<>'J3>Il 0 aT-«BK*n5©-C % 

^la* 5 *^ i nr t> tmmz t ^ £gtfb b& 

«tS©t?^ nft^A-IMI S F E T Q n©fgg&SS£© 

[0 0 3 8] pf-t*;HMISFETQp©^ 
-bmffillpfcfc, Mgl±tit«bfeT^7T^S> 

pffl£fSKS'';3>K8a-C#«Sft*. ftoT* 

r * U a VJK 8 * f>#i^a i' 3 >ffi|^gfc» 5 s 
S^t^!! ! SK:^3V^•C<*«tf^'i>b^ ?+*flHWtE»6 
5 pf+*JHMISFETQpO 

[0 0 3 9] (fmortM 2 ) 4&H©fe©%|fi©J&J!8 
T-feaCMOS^M^OSii^ffiSSl 4~E1 9t 

So 

[0040] masg&D&tt 1 c*sv>t^ b& 

S5t*Si:|il#{c, S« 1 ©^S±«c^^9-6ifflJa (4 
a, 4b) > nS^ijl/B^ n^-^^I/ 

SMISFETQn^pf-+^;HMISFETQ 
p ©y- h IfilKK 7 SMifc^Bg-r 5 . 
[0 0 4 1] HI 4^^-r.toC, »Rl±fc % 
fefe.x.<£nM ; T : ^^llD$fifc^Si/Un>m2 0 

«Ti^&H:W^figjR-rs. d©fgl©£JSBI2 ltt, 
fck*.««l3 0 0*CfilL±©*v^«flC (fci:^«, 3 5 0 



( 6 ) 

9 

•C;g&) &mvtz*./iytrV>4f& *fefcfcft6 0 0*C 
W±OSV^®S 6 5 0-Cg«) £fflV>feC 

[0 0 4 2] 015«c^f«ta^ P^-V^^S 

MISFETQp©J&Jdm*£©Sf§l©£JgBI2 l£l^ 
xM flgjive-f) T-av\ £©i/^*bBI£v;**i: 
UT> nf+*;HMI SFETQnCD^fig^iD^l 
©&SJ&2 l^STS. £©m> 1/S>*HR*»* 
U &Wt-*«l±Ufl2©&)gl8l2 2, fctiKTi 10 
*fettW*^K1-5. £©Sf£2©&)gi8|2 2BU fck;t 
«i&3 0 0-C*it©ffi^mg (fci:;?.J£\ 2 5 0*Cg 
&) *J§Vvfc*.rtv*U>yik £fc6fclS>6 0 0*C5feSt 
©<gV>®£ 5 5 0«CSS) fcfflVfcCVD 

B1©^JSK2 1 k$g2©&Sffi|2 2t 

CO 0 4 3] m2<D&mm2 2£CMP«-T?flFg 

•f-5£i:lc<fcoT\ E 1 6 C^fJc^fc:, n^-v^us 20 
M I S F E T Q n<0»««W©y- Mg*K7 ±CBu 

#i^s^'J3»K2 o*iv^-^*;HiJaK:e(oSt)j© 

*fc!aBI7±fc:B:> #^'>yn>JK2 0i3i^-fr*;i/ 
1S^tiffim/!Str^^#S»lcD^JgM2 ltfTJliP 

[0 044] 017C^ti5C, 
->£v**kl,TSe2©&jaj&2 2»V»ttlMI 
3 >K2 0 SMifcKy^-V^U nft*MM I S F 30 
E T Q n©fty£fRi£CSg 2 ©&®lg| 2 2 * J: V^eH* 
•J 3 >BI 2 0 T-fllfiKS ft S 7- h 2 3 n 

112 l*>«fcV^a^U3>m2 0^J!gifeaiv^>^ 

^J1M2 i*«tv^^>U3>K2o-esi^$n5y 

-b«g2 3p*^fS. 

[0045]ifeCv 121 8fc3V$-J;-5fc N ng=-^*;va 
MI SFETQn©7— V-«8S2 3nS77i? kUp 
S<i7x;P5tCn3PFi&S$k fefc^KAsS^^>SA 40 
U nf t *;HM ISFETQnCDV-X s KW> 
i£5S«^il 2aS^-T5. 11^^ pf^^MMI 
SFETQp©y-hmfig2 3p*v^iri:UTnM>> 
*)\,6izpm^m®. fci:3.fc£BF,£.f*>i£AU 
pf+^SMISFETQp© 1 ;-^ KW>J6» 
$»£1 3a£flM1-£. 

[0 0 4 6] ifefc, «#U±tcCVD8re«8Ebfc&fc 
^';n>^SRIEiS-eS^rf4^'>^>^bT, n^-v 
*;HMI SFETQn©^— fmS2 3n:fc«fcVpf- 
+ ^MMISFETQp(Dy-Mg2 3p<Oftl,-e 50 
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*l©<i&|giC-iM tH 4£J£j£i-x e 

[0 0 4 7] &V>T% n?t^HMI SFETQn© 
f— YW&2 3 n*iW-f I**;*— 9-1 4£ 
v^kLTpM^x^SfcnSPMfc^k fck*«As 
fe-ftf^SAU nf+*MMISFETQnCDV- 
*, KW >XWMK1 2b^fiS-T5. Ial«{C> p^ 
-V #.;HM I S F E T Q p <Df- h MM 2 3 p 43 £.W 
<{ if 1 4*V7^i:tTnI>>i;i/6 

CpS^*fi«5> fck;lt£BF,£^;*>&AU P^-f 
*;HMI SFETQpOV-X, PW>ttlCfflMl 
3b4^-TS. C©&, Sfeltc, fckfcfcn 00 0 

^^iVpM^^^tSttfb^-B-S. 
[0 0 4 8] HI 9fc^1-<fc-5fc. »&l±fc:Jg 
muffin 6*»«b&a % I/^b;t*->»7^* 
kbTJBHWftSfflll 65£jiy^>^L, nf+*MM 
ISFETQnOV-X, KU-f l/ffl&W& 1 2 b{C^ 
t53>^*W-M7n, *iVpf+^MMI 
SFETQp©V-X, b*W>i£fJc$tt£l 3bfcjg-T 
53>^f h/fr— ;H 7p£J&jjg-rs. &.jb\ S^ttb 
&V>#, HB#£n5 L -\'*;i'SMI SFETQn©.?— b 
m®2 3n*«tirp^-^^;UMMI SFETQp©^— 
h«fi|2 3pCit53>^^ b^-^tfffM^ftS. 
[0049] &^Tn Jiraffi^M 1 6 ©.tJflc&JSffi^ 
£k*.KWI8l£i£*U fei:^.KCMPafC©^aK 
©*@& 3 PJfi<b?-.&c:i:fc:<fc-3^ ±S3:3>**h*- 
;H7n, 1 7p©fta5C^&£S«>&#:7 , 7^1 8 
-?©m, JSHSfeiiJ&l 6©±Jifclt«bfc 
£®JSI£ciiy^>*'UTEigUBl 9^^fiK"tSCi:tc«fc 
»K CMOS^-f^JMi&^-f -5. 
[0 0 5 0] iOi^C #IIJE©J£!g2fc,fcft{i\ n 

f t*;HM i s f e Tcoy- 2 3 ntt, mm. I 

±C««bfc#^H'>';3>|^2 o k^-^*;HSJ®t§| 

^&*> 2 <D&mm z 2 tnmmmx- 

fltl£3*i«©T* n^*;HMISFETQn©S[||| 

SSS^in-rs. pft*;HMiSFETQp 

©y-b®S2 3plt aftRl±C«KUfc#IS«^i; 
3 >Jg2 0 i:?-^^;i^^lcjE^*S^$-&5^ l 
©£4I§*2 1 i:©fc»R-e«j£$*i&©Tf> p*->*;i, 
SMISFETQp ©SBl&SftttfiiJiat-S . 
[0 0 5 1] JJl±, *^W#K«t-pT55i?tlfc^$^ 
W©l^iE©^HS^t*ftWCgiiaufctf, *3SHJ!tt 
iiu!aflffi©B®£[^£ft5fc©T-B:&<U ^e©sg$ 
V^^5fflT*a^ We S c k 14 = 5 S T- 

[0 0 5 2] fck^.K. HUfBUJtSO^T-tt, CMOS 

nf+*;HMISFET*fettpfi-^l/SMI 
S F E Tfr&AtiF'W ^±)8a©g|ji*^t:*)aB Bill 
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[0 0 5 3] 
T©i:*5 9T-ftSo 

CO 0 5 4] #»WfcJ:JtHU nft*;HMISFE 

£?ip«fc*itfc*icfc#*ft*. p^-v* io 

MM I S F E T©y- b«a*^-V*^lW«t£EIBl6i 

&JSBIi:©*Hf &T?«jfc-rs c t?fli&«»it£*;&a-r 5 
^ttfttS. tot, ±fBn5=-V^SMI SFET 
*3<kV±f3pf **Jl/§*M I S F E TTM»££ft2> CM 

[0H©ffi#&liB.B] 

[0 1 ] *^BI©-|USO®ffiT-a6S CMO 
0«Jfi**t*t-*aMMMR<D5l«BifBiaTf*S. 20 
[0 2] ^^©-^©^T-ftSCMOST^W;*. 

©SSig^ffiS ft 5 . 

[03] *#SW©— SQfiOj&MlTfftSCMOST*^^ 

©a^a* s*r*<wM»©wwrBBi r » « o 

[05] #3638©— Safifflj&SrefcJSCMOS^W* 

[06] ^B©H^©JBJ»"C**CMOS5W;* 

[071 *^©-StSS©^~C'ft?.CM0S5 ; /t'f^ 
©«a***j**-**M^©Sffl»iifBlT* s . 
[08] #3883©— StttCJBJBTJfeSCMOSy/W;* 

[09] #»Si©— SQt©»tttf** CMO 89*^4* 

©«aw tt*»-r jrawtH are & a . 

[010] ##6RJi©— SQ6©J&JgT?ft3CMOS5*A-f 
[011] **B8©-»«©^»Tf**CMOS^W 

^©R3ft*jst^-r*»»afitR©s««fiBiaT?*4. 40 

[012] *JBW©-3Ot©?e»*C**CM0Sf s ^-f 

[013] #j8w©-sas©jK»T;*acM0S5 s ^'f 

*©g!g;fr&£^t'¥^*a*£©gSTOB0T-fc 5 . 
[01 4] #»W©ft©SUt<O^JBtfj5*CM0S^ 
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■f X©»£#&£^*4Mi#^©gSB8rBBT?ft 3. 

[015] *fg^©f&©^JE©B^T-ft 5 CMOStM 
-f * ©«S;*8£ij*-r*3¥fl^©gSi5Wf®0'Tf ft 4 . 

[016] ^10f6©Hi«)ilTfe 5 CM O Sfn 

[017] *ftl»©^itffi©l£ft?&3CMOS7'/T 
•Y X©«3t*a^^-Ti|^S«©SgiJBfiS0-Cft 5. 
[018] *^C!)flO»^tfe5 CMO Srn 

-r ^ ©tt^&fe9t-4&*{*£K©g8ftr mmx- ft s . 

[019] ttfficDflUD4ttl©JBlrc* 5CMOSrn 

>r * ©s 5*-r Wfc*s©ga5»r ® H-e ft s . 

[«F*ra>iMB] 
1 

2 BflsS/Uavflt 

3 »flii'ij3>I 
4a &?ftim 

4 b iwh^yavii 

5 pS->i;i/ 

6 ng£$x71/ 

7 $*-b«fiifiBI 

8 7€^77^->'j3>K 

8 a pI^S->'j3>l 

9 vs>* 

10 MM^U3>JR 
10a nffl*B*5";=i>|t 

lip y-M 

12a y— * % l*W>ttaMHtt 
1 2 b 7-*, KU-f >S£«Scft« 
13a V-^> FW >*fi®«« 
13b y-*, KW >kMH 
1 4 -tf-W K**— JWii— 9- 

15 5"J1MMI 

16 JlF^fSSM 
17n rJV** hJft-;t/ 
17p nvi'i'Vtv-ii' 
1 8 ■?=>>? 

1 9 faUUf 

2 0 #»«^U3>Bl 
2 1 $ 1 ©ifegJl 
2 2 fg2©&£jg 

2 3n y-hmei 

2 3p ff-Yfm 
Qn n?+*MMI SFET 
Qp pft*;HMISFET 
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